branes with functions apparently specialized for these organellar compartments (Sondermann et al., 2002) . Fes1p, the S. cerevisiae ortholog of HspBP1, is the only known cytosolic NEF for Hsp70 chaperones in this species. Deletion of the FES1 gene in S. cerevisiae moderately impaired growth compared to wild-type cells at 37ЊC as tested by serial dilution onto rich media (YPD). Growth of the ⌬fes1 cells at 30ЊC was identical to wildtype (data not shown), and this temperature-sensitive behavior is consistent with the previously reported phenotype (Kabani et al., 2002a) .
To investigate the effect of FES1 deletion on Hsp70 function, we analyzed the efficiency of de novo folding in the cytosol of wild-type and ⌬fes1 cells with firefly luciferase (62 kDa) as a sensitive model protein (Agashe et al., 2004) . Luciferase has been shown to require the Hsp70 chaperone system for refolding in vitro and for de novo folding upon translation (Frydman et al., 1994 (Frydman et al., , 1999 . Efficient folding of this protein in yeast is dependent on the Ssa-class Hsp70, the equivalent of mammalian Hsc70/Hsp70, and on its Hsp40 cochaperone Ydj1p (data not shown) (Li et al., 2003; Lu and Cyr, 1998) . Upon expression in ⌬fes1 cells at 37ЊC, the specific activity of luciferase was reduced by about 50% relative to wildtype cells without affecting the expression level and translation efficiency of the protein ( Figure 1A) . Similar results were obtained in wild-type and ⌬fes1 mutant yeast when firefly luciferase expression was driven by a different inducible promoter (Ahner et al., 2005). Formation of insoluble aggregates of luciferase was not observed in ⌬fes1 yeast, but size exclusion chromatography of cell lysates revealed that luciferase eluted as a broad peak centered around 160 kDa. In contrast, luciferase protein and activity produced in wild-type cells coeluted as a sharp symmetrical peak at ‫07ف‬ kDa ( Figure 1B ). The inactive, high molecular weight form of luciferase may be chaperone bound. Indeed, coprecipitation experiments from cell lysates using the C-terminal His-tag of luciferase showed that a substantial fraction of total Ssa1p ‫)%5ف(‬ was associated with luciferase in ⌬fes1 cells at 37ЊC, but not in wild-type cells ( Figure  1C ). Likewise, ‫%01ف‬ of total Ydj1p was associated with luciferase in ⌬fes1 cells. Although ⌬fes1 cells expressed approximately 2-fold more Ydj1p than wild-type cells under these conditions, the amount of Ydj1p associated with luciferase in ⌬fes1 cells was at least 10-fold greater than in the wild-type ( Figure 1C) .
These results indicate that Fes1p is required for fully efficient Hsp70-mediated folding of some proteins at 37ЊC, consistent with a role of Fes1p as a NEF in regulating substrate binding and release by Hsp70. Because eukaryotic Hsp70s are not strictly dependent on NEFs, 
Crystal Structure of BP1c
The crystal structure of BP1c was solved at 2.1 Å resolution by single wavelength anomalous diffraction with a selenomethionine-labeled derivative. The asymmetric unit contains a crystallographic dimer of almost perfect 2-fold symmetry (rms deviation 0.248 Å for C␣-positions). The structure shows that BP1c has an elongated shape and consists entirely of ␣-helical repeats ( Figure 3A) . Limited proteolysis experiments were performed to explore the predicted effect of BP1c on the structure of Interestingly, superpositioning of the ADP bound form (Qiagen) and incubated on a rotator at 4ЊC for 2 hr. After three 10 mM EDTA, and 10 mM TCEP). Crystals belong to space group C2 with two monomers per asymmetric unit obeying almost perfect washes with 200 l binding buffer containing 0.1% Triton X-100, bound protein was eluted in an equal volume of warmed SDS sample 2-fold symmetry (Table 1) 
